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industrialized nations. But because it directly affects such basic human
concerns as food production, health care, and energy availability, it is
likely to eventually have worldwide implications. As Leder says, "It is
impossible for us to say with confidence that something reasonable
cannot be done using this technology."

Any technology that deals so directly with the basic processes of life
inevitably raises compelling questions. The early debates about the
safety of recombinant DNA research have quieted, but new issues have
taken their place. Will the release of genetically engineered organisms
into the environment pose threats to human health or to natural
ecosystems? How should the ability to alter the genetic makeup of
human beings be managed? Is new legislation necessary to regulate
the products that are likely to be manufactured with genetic engineer-
ing? Should the U.S. government be encouraging the development of
the American biotechnology industry in light of the considerable
competition expected from biotechnology companies abroad?

These and other difficult questions are being asked with a special
urgency. Biotechnology is growing so quickly, and its ultimate influ-
ence is so wide-ranging, that it is straining the capacity of public and
private institutions to deal with it. "We are running out of time,"
explains Senator Albert Gore, Jr., "in the sense that the technology is
developing so rapidly that we are going to have to make some tentative
decisions without the base of understanding that a democracy requires
for subtle and difficult decisions. Requests for field tests of genetically
engineered organisms are already beginning to be made, as companies
proceed with their research programs. The first authorized human gene
therapy experiments are expected to be conducted later this year. Both
of these facts underscore how important it is to develop a coherent set
of scientific and ethical guidelines to help us evaluate the implications
of this technology."

The Molecular and Microbial Products of Biotechnology

Most of the products being developed in biotechnology fall into one of
two very broad categories: chemical substances that can be made using
genetically engineered organisms, and genetically engineered orga-
nisms themselves.

Included in the first category are the wide variety of compounds that
have drawn the attention of pharmaceutical manufacturers. Geneti-
cally engineered microorganisms can be used to produce hormones like
insulin and growth hormone, other biological response modifiers such